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Research on Real time Product Quality Traceability System Based on Batch Flow Integration

Tan Longquan, Yang Yucheng
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Abstract: Under the explosive growth of the new energy vehicle industry, full life-cycle product quality traceability
has become critical for production capacity optimization and cost control. However, traditional offline batch processing
models fail to meet dynamic real-time quality management requirements in industrial scenarios due to architectural
limitations. To address this, this study proposes a stream-batch unified real-time quality traceability system for electric
drive components leveraging cloud-native stream processing technology, establishing an end-to-end traceability
framework spanning procurement, manufacturing, and after-sales service. Performance benchmarks in distributed
cluster environments demonstrate significant improvements: data processing latency is reduced from 8 hours in batch
processing to under 10 seconds in real-time operation, enabling sub-second defective part identification, real-time
process parameter adjustments, and automated logistics trajectory tracking. This effectively resolves core challenges
of post-facto traceability difficulties and weak real-time control in traditional approaches, empowering enterprises to
establish intelligent quality management system based on data-driven decision-making.
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